Inotropic and electrophysiological effects of 8-substituted cyclic AMP analogues on guinea-pig papillary muscle.
The inotropic potencies of 8-substituted cyclic AMP analogues, applied as sodium salts and in form of benzyl esters, were determined in isolated guinea-pig papillary muscles contracting isometrically at a frequency of 0.2 Hz. Half-maximally effective concentrations, EC50, for the positive inotropic effect of 8-substituted cyclic AMP (sodium salt) increased in the order 8-(4-chloro-phenyl)thio-cyclic AMP, 8-tertiary-butyl-thio-cyclic AMP, 8-benzyl-seleno-cyclic AMP, 8-benzyl-thio-cyclic AMP, 8-methyl-thio-cyclic AMP, 8-bromo-cyclic AMP. Neutralization of the phosphate hydroxyl residue of 8-substituted cyclic AMP by a benzyl group yielded cyclic AMP benzyl esters (cAMP-O-Bn) which were 30 to 100 times more potent than the respective cyclic AMP salts. Cyclic AMP derivatives with a 8-(4-chloro-phenyl)thio- or a 8-tertiary butyl-thio substituent showed comparatively high inotropic potencies. The intrinsic activity was uniformely the same for all 8-substituted cyclic AMP derivatives and equalled that of isoprenaline. As measured by octanol/water partitioning (log P), the increase in lipophilicity of 8-substituted cyclic AMP by esterification with a benzyl group was 7000-fold for 8-bromo-cyclic AMP, 5000-fold for 8-methyl-thio-cyclic AMP, and approximately 1000-fold for the other derivatives. Within the series of benzyl esters, differences in lipophilicity were small. The positive inotropic effect of 8-substituted cyclic AMP analogues was accompanied by a shortening of contraction duration, mainly due to an abbreviation of relaxation time.(ABSTRACT TRUNCATED AT 250 WORDS)